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Effects of Different Row Spacings of Maize on Light Environment, Morphologi-

cal Characteristics and Yield of Soybeans in a Relay Intercropping System
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Abstract ; In order to clarify the impacts of different row spacings on soybeans in soybean relay intercropping with maize of 200
cm strip width, five treatments were set with different row spacings which were 20 em (P1), 40 em (P2), 60 ¢cm (P3), 80
cm(P4) and 100 em (P5). We analyzed the changes of light environment under different narrow row spacings and its impact
on soybean plant morphology and yields of the two crops. The results showed that; (1) the photosynthetic active radiation
(PAR) and Red/Far-red (R/Fr) value of the relay intercropping soybean layer decreased when row spacing increased;
(2) Similar to PAR and R/Fr, the stem diameter, root length, shoot biomass, root weight as well as root-shoot ratio of relay
intercropping soybean also increased. The maxima of each parameter were all obtained in P1 treatment with corresponding val-
ue of 2. 02 mm, 8.5 c¢m, 0.25 g, 0.034 g, and 0. 14 respectively. In contrast, plant height of soybeans in relay intercropping
was decreased with a maximum of 31.9 cm in P5 treatment. (3) The highest yield was 1 472 kg-hm > obtained in P1 treat-
ment, but there was no significant difference between P1 treatment and P2 treatment. Yield of soybeans decreased with in-
creased row spacing, which was significantly and highly significant correlated with the PAR transmittance and R/Fr, respec-
tively. It is proposed that the narrow row spacings between 20 and 40 c¢cm can be benefit for the light environment, recovery
and yield of soybeans in the system.
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Fig. 1 PAR transmittance(A) and R/Fr(B) of different treatments
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Table 1 Soybean morphological characteristics under different treatments
pag:t 7= il SIS M bR HRE I
Treatment Plant height/cm Stem diameter/mm Root length/cm Shoot biomass/g Root biomass/g Root/shoot
P1 26.5 ¢ 2.02 b 8.5b 0.254 b 0.0342 b 0.135 b
P2 29.1b 1.89 ¢ 8.3b 0.238 be 0.0289 ¢ 0.121 ¢
P3 30.9 a 1.84 ¢ 7.5¢ 0.217 ed 0.0231 cd 0.106 d
P4 31.9 a 1.79 cd 6.8 cd 0.215 cd 0. 0227 de 0. 106 d
pP5 31.9 a 1.77 d 5.9d 0.199 d 0.0202 e 0.102 d
SS 16.5 d 2.38 a 9.2 a 0.305 a 0.0631 a 0.207 a
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Different lowercase letters in each column mean significant at 0. 05 level.
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Table 2 The correlation coefficient between PAR transmittance, R/Fr and soybean morhpological characteristics

B R/Fr B EYiil LS W EEYE  REEYE  KREL
PAR Transmittance Plant height Stem diameter Root length ~ Shoot biomass ~ Root biomass ~ Root/shoot
PAR Transmittance
R/Fr 0.925*
-0.980" " -0.923*
Plant height

E-vil

0.998 " " 0.936 " -0.990 " *
Stem diameter

ii§ N ,

0. 874 0.972** -0.877 0.887"

Root length
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